Advances in Environmental Protection FFiE{%37 R, 2017, 7(6), 527-535 Hans X
Published Online December 2017 in Hans. http://www.hanspub.org/journal/aep
https://doi.org/10.12677/aep.2017.76067

Analysis about a New Inexpensive Water
Purification Equipment Based on SSF

Jiyuan Lan?, Lin Yang?, Xiang Cui?, Youcai Jin?, Chad Jafvert?, Lin Ye3

1Chemistry Department, Qinghai Normal University, Xining Qinghai

2Lyles School of Civil Engineering, and Division of Environmental & Ecological Engineering, Purdue University,
West Lafayette USA

3Utah—Qinghai Eco-Partnership, Shanghai Office, Shanghai

Email: jiyuanlan@126.com

Received: Dec. 6th, 2017; accepted: Dec. ZOth, 2017; published: Dec. 29th, 2017

Abstract

The paper introduces a household inexpensive drinking water purification equipment, which uses
Slow Sand Filters (SSF) technology, and the equipment has a lot of advantages, such as its low cost,
high water output, good water quality, high reliability, and few occupied space, and it can be used
without power supply and chemical agent. The operation and maintenance are simple and the in-
stallation is convenient. So it is very suit for home use, which lies in the area with lacking drinking
water purification equipment such as mountain area, pastoral areas and rural area, and it also
supplies a suitable drinking water purification method for poor water quality area.
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1. 518

FEFRE PP REOK R X, BT 2R EES 8. A BIRIT. 5K BUR S & i
RIS, AR AR 22 4 1o L — T DAORAR 90 ™R [1] [2] [3]. EAAVE 23t DOBM RERKE TR A& IX
IKTRE S AR YUK R TR S TREVE S A o 1K IRA TE R, (H i T IR TR A R K B
The, BRIHIFBA WA E A AR O KK B 2 2 i 1) 4] [5]. mim b AR KRR R B K,
B T2 B A% AL A iy AR 447 45 5% 5 AR AR IO BR ], JEIRAE ) RARAS 3t XCHE A
PRI T — R R RS L B PE S« 3 T AR SRR A PR 20 B AR 1 R DR b XA 7K K 5
G Al FU) 2455 2 2 [6] [7]-

5% [ HHE K2 #3% Chad Jafvert [z HBIMRYEIX — 1500, 45 E7K 15 B2 R RE 2255 % 22 LR
L RS, AT FOE A TR X AR A AR B, 122 BRI T R ) 1L 8 (Slow Sand
Filter, SSF) 52!, AT I &R IMSUK A 248 KH0 7> I B F AN A, 2 X B3 IR )5, VRIMUEUK A+ B ATIR
DL A 5B, DRBERIE R, AR B IRR R m e B BHE I, e ATH e
E AR AT 1 CHEAT ORISR SR, 45 AR WX B2 B AR 38 A oA TR R A AL PB4 R AR A X
FEREH, ORI s A AR AR, B ERE A AN 80 7t RMB, &SI KEMM], F35k
ZERETCAAYKES . HAOKBLF . TS BB AT, BAEgRR . %
FITMEEERE A, AR S A AR O KA AL PR BT ) A AS S DX HE T T

2015 5 6 H, WM RS RBA KA I H 4 55 F K% Chad Jafvert ##Z &1F, XIHEE
VU T AR I X AT T RTIE 52, IR BB B AL 2 35 S AR R SA 15 K R B I 98 E o 3
DS PP B AE VT A A S KRR L0 M S, 8 R AR WK A A B AR R 3 i B0 O K e
PR AR L XA R, LR B IR KR

2. BKEEEN
2.1, BIKEKERE
SCRLIR [ &SR, W NAETEARDN B VA Ay Ry RIS, RO HAR & B A B KR LR A,
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JI UA 247K i FUREAR [ A RORE I S 7K P T iy (R s . MR T i ARk ) i 55 2 J A e P A
RLIR [ A DR A ST AT AR, BE A B e A K BRI, IR O anesth R oKAE e 78 i R b el
KRR 5B BVD AT RURL KL i, 75 i

ST FIRER R, RS P AtKH AN BE T 2R - B0l G PR AR A A S s R T A I B
R TARNS JEK i P #8547 (0 2 AT XL i, DAIE IS A0 JE/K 0 H B0, 5L H T I DR it el D e LR
I RO ESLIEAT, WRRMMN MR E RS, SEUK DR R AL, ACKHRE Y
Ko BRI BT B Z AT S e, DAESL TR BUIEH TARIRES o W R e D it 1) o 8 T2 J3E Ik
18, (A 23 R P e IR e, U PRIE M AR i kb . PRI IR R L e AR, RIS L i
PIAAAE — AR (— o — A e A7), ARG, I8 R AR H e 17 AR L, BT BL
BHIRZIE, WIRE L HEGRM, @l sz, 18I A vk gk T4%, X idjE
HREIR A BN SAMEBAN, WRRI ST 2 BAT R B (2 AR R A 5)
WEEREYD), RRVERERTEAERA B R RV RIS B 8], AT AL S ARG R i SR AN — & v A Ak
GO, ST, SRR IR AT USR8 B R E A L, BETTE BRI PR . B
ez Ab, 12 uEIh R R AR AT I R BRAN B . R SRR 8], H/KME— M/ T INTU [9], — MBI R
KK BAREF, AT ERH[10]. (HE IS AR, JERVA S 3528, 7 B0 9L A 3 e i PR i
WIZ, SalRER, AR, XL R e 52 IR 3 ER A

AT G BV BAS  7K  B M) P o T Hh B 2% A R ) R BR RE IR — 5 i, FRLAR /N
IRERBEANID IR, ALFEURGAR Vb =, —J5 A AP B K 1 AR TR AR 2 P PR s A i R T D
ARG K AR 2 5, 55— 5 TR A AR IR i 18], AR v 2 IERE N B AE D B A o i — i o T AT
L, TTIE B KB H 8. HAbFE T2 Rt n] LR VR 1S R Tk, R AR 218
JEMRELLIZAT, A BN A IEIZAT . 125 BAR BE 2 ]2 AR A 5K — H BT (U K &=
RAE N ARG, DR B 00 A Gy A L e 8 iR R RN o AE IR 3 TARIRAS I, VRO A g
X JE K R PR 2% BT EAT A SR RURG B, S0« IR AR SR It A ML) 55 A% A BE AE VD J2 N, E AR (),
M FH U R A AE B2 LAY U0 J2 rR IR B R V8 A AT WL REAT S 0, IR e B AR 2 AR T O
RPN -G8 0 - JE R PR A PRI 2 b, BN B AR AR G g, (VD RSB E 0 RS, Rl
BRSNS e IR R B E I — R A R I R, KK TR
FUKALEER) TEMGAE, S 1 I 5Edk, JF AR 7 & .

22, BKEERER. MHRREREE

KB E W BRI MEE AL, VR LA 2, AR AR 18~20 L b, M PP %
B EAZERREE L ARSI R — N EAR KA 1.3 em 4L, ZEIMIERIE R, TS 2, HET
TR B EE SN B R 3 ARG — AL, DLOTAE B AR h B 2R O F N o B P R R R YD T (D TR
1240 T 0.35~1.2 mm (8], |5 2 IRy . BN RAR I A0 B 2 BRACR[11]), VTR
FRIHAT — B pp BURHERA R =38 4>, BRI )= pp MOBEHA RN 2 FLA 5 (4% 7 /T 0.25
mm, CAGRIEVD KA 2 HEN A EE) L, FIEAR 1 om B8 S GRS S i =@ 5] Aok
2 MIPEMEGE DR, BINRE R, A REREE A = 2 MEERE] R, KRB R
FEfe T2 A4 LRI, b — ME IR 22 R B AL B ) IR, S3ah— AN AE
Fe () 1220 B A RENJEUK o A8 B VDKL B R FSCE — AR T, LRI K N KA & o i R =
BEWICKE P ITHER i pp 2EE, 2P DCRA pp RLRBEIOVETE® . ER. Tk, A
SETELF, MATER S, FIAE 110°C MIES AR, JFHXKKRE, 2 aMIERIEL.,
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Figure 1. The practicality picture of inexpensive
water purification equipment
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Figure 2. The structure charts of inexpensive
water purification equipment
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2.3. BKRERERR4ER

HIAE IS, BT AR R RIS e T35, IBIRAFA — e, DRI R BHL IR LR J7 2ok vk
M O 4 LR/ JEUK BN A, AR 3 AEED 12 L, Bl RIZR e b FE A A AN AR B A
t, HBTRYIREH, WP IERIRE TS, BKhEARERR, HAKBEDRM, KA
YK, ADR R EE BN B A, al s BUSUKEIN, EFG RS 8 h J5EHrk 3 /M, B 12 L
JFUKHEN, FERIRG 8 h JG HBTHEN 3 AIMAIK . PRIHAE R A I 22k B — R e 24 WEK 3 Ik,
TP RF R, fF 1~3 RJa, WK BT ARSI A 8] dy T R B &% ORI T 7€) »
AN N2 R AT e SR DT SEave s AN LU

BN G, KR E K IEBEYI2 8 h, Bl —R 3K, EAFRAH 6 /MR 24 L KN, 24
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Figure 3. The contrast picture of purified (left) and non-purified (right) water
sample

B 3. B UEHk (M) S EK &G M)

PR 24 LSRR, IR KA ALY 72 L BIORK, 2 AT A AR SR B — R K R A
PRS2 R AR BT B K, — R R (] B A 8], PR ERERTHEN 24 L R
Ky R ORFURFREN 24 L JFUK, SEETNFRHEEN 24 LIFUK, VAERE 8 h 11 9% /K3 B I AR
2, BT GRAEVD KL A RUE Y0 78 2 A TSRS 70 K rh VA AR A LD o

KRBT NOR A e b, DB G FEOE TR SR A 2R, Bk BLAE AT LAE DUa (R
[ i B KB Je AR 26 AR I AR), RIRIDRE b A — R 2 (i, X ADRER R 5 A BRI KLY
FHHEAN B DR, BE RS A SR YR AL K R YA S I ERTRNAR R, A% A R
Wb gL, BIATEBRNAE M o K B R AT N 2 B AR R AL, R R G B ' BN A AT 5
BURERAZN . JTREUR . LFMANMIEEEN, P71k AR E A BRI S KT 1§ Kk B
& AR .

3. WEm SR IR A TR R K E T

RIS BB EL R L 2 35 ISR VENRAIE &, MAZAT 150 PR EEHEEL 3 1 K BEAE NI S50 5K
FE. HBWEZR L2 THEREARE, HohEE, HOBEBUFE 15 Tk, A0 1175, Rk -k
RE, B IZMX R AN 75.6%, R ZHEADN 85.5 “F oK, HEFE LUK ER AT, HRIR
FBFEAL B AT N: 36°41'6", E:101°57'10", 314 2688 m, Z4=Af 150 /', #1500 N/EA7, 2 ERE 4K
VEVI /N L SR G, R 3 BN DAAT ARy = .

T F IS T K A AR S P B e R S R (N BESEK 2, PR 25 g Wi 7 2B I 76 70 R Bt P VD R K
FHAE AR RAE N TG K. (BB T2 8RR M, KK w2 [4], XIRWKIEKE P g7
B, 25 5 e grpa[12], AN IR S K E R oK, W RAEMK. 5. RAMEFTEKENN
K EIRE P TR AP 0E 5 TP BT T T A /K 2R, (R BRI = AR PR3 (9 an sk 34K 7K AR
AK) UK B2 T B YR AR, B AR R 2 WS R IR AT W, 3623 K 2 i JEK S 2 v
H . MKEFHINKHERE, RKEER AT — IR, 1EREAKEENKE, (HERE
K(—iE/K%) 1t, 8% 30 76, AL =2 K4 10 RIMHKR), HR/KEDEBEIEAZIRLT .
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4. EWER
4.1, BNER BRI E /T

B KA AU b ket 5Kkt 3 PENISIESKIR 5K BE, EIX 3 F7 5P % AR A
AR E 8, frHIsTRER, 2RISR )E KPR EAT REE, LR 6 0 FER . X PR A
ety R BE 257 P D AT 00 E LU 2, T B8 R 8 1 i M S R B, 0 /KR v B LA o it
ATEANGE, Hh B B TIREE A AR R L AR 1, RIS EL LI 3, SAMER A B L]
4, E5. 6.

4.2. SKBER

M 1Rl LLE B TR T, BB AR E Zn® 0 Fe* . gk &5 i Ca?' Ml KME AL AT e ik I A
NIRBER) R4, HAE B E IR RO KR, WIHIZEEN TS TILFRAWMEET). £
B BUE AL G EE AL TG, (BB REAEN /N, W DAFRAR %5 7K 5 B o v & B — 800 4 8 S T VA R
BENBKH, T 512 4 R B TR P S

P T, M 1 el DUE B EZME 4 F, 455008 F . CIy NO; fISO;, FYEFLHI &K
JEARAAR N, T CURINO; b5 VR FE LA R A BT oK, (E38 iR AR/, R SOL b E thid

Table 1. The purified and non-purified concentration contrast of cations, anions and turbidity in samples

F 1L ORISR UEREPIRET. BASTFRERETLFER (B mg/L, -FRnARKH)

- - ‘ Bl R ik
e R v A28 PSS — — —
LT #iLE HALHT #LE weEr s

Mg?* 0.99900 2.352 3.012 2.074 2.176 157 1.754
Zn* 0.99553 - - 0.916

Fe® 0.99933 - - 0.404 0.004
Mn?* 0.99932 0.006 0.009 0.012

e
Ca* Jwﬁﬁfﬁi )%L'_%AS 990 0.99713 14998 13214 13216 13964 10714  11.419
N H i

Pb?* 0.99991 0.001 0.006 0.001 0.005

cd* 0.99783

K* 0.99221 3.972 3.428 4547 4.351 3.648 3.354
Gu* 0.99833

F 0.99993 0.546 0.679 0.524 0673 0.220 0.194
cl 0.99983 3.169 17.684 4.631 6.197 1.303 1526
NO, 0.99999 - 0.245
= it
Br AT ok 0.99999

%ti 1 7738 792 Basic IC

NO; 0.99997 10231 10526 19349 24432 8.030 8.897

PO* 0.99991

SO* 099994 54025 133227 92334 125591 8062  10.192

i W

’ﬁff i 5.97 1.38 13.93 2.08 1.48 0.34
WGZ-3P
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Figure 4. The UV absorption spectrum of purified and non-purified water
sample in Zhang Jindi’s house
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Figure 5. The UV absorption spectrum of purified and non-purified water
sample in Xi Shouzhong’s house
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Figure 6. The UV absorption spectrum of purified and non-purified water
sample in Zhang Shixiao’s house
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WRTA —E MR RI3I0,  R] LUK R 1§ K3 B AR I — 3> SOF ¥R Rk v, M 51 2 SO; Kk &
N, B KFEH Cd®*. Gu**. NO,. Br. POY JLP-ApAsH .

M 1 RE 3 ATUAE, =P RKEREKEE RS, Y E R R TR, XU X B R ARG
KA BT R R BRAUR . S 3 A, BFUKAEREM, HEdidig)s, EKEAREE
WEHL BAEER (CEFRUUHK PAREE) (GB5749-2006)H 24 Tt 78 /K U5 5 14 K A 25 BR A1 i AS
KT 3NTU HIHLE

MIE 4, B 5 FE 61X =ANERAMRIGEEIRT UG, 7ESK 202 nm &b, TEIR R RTIE 2 1L 5 38
AR, ALK = FEEKIR P8 A ANEREZE, (H b5 ARG S IR W I TE 12 2 16
ENE R AR KR TR, X R ZE S5 BT K b s A DL A BRI R

W FIRSEEy, W LURAE HZ AR BXK R BB LA ERRIAE T, AR Tk R R A
PANAE L R bREE . Z B A ML RSB, RNV EBEARE : © 321000 T R
JEREXT T IRV WA BOR IR BE R, B9 B R B R P LAV AR PR WL R B YIoRIR, 1
11 AR 2 J5 , Rk ERE AR A AL B IR SRITRE PR RE ). @ K& )8 B 1 I BRI
INFIEEHEENINER, I B FIEBE R MM R, SRS IR A KT, GLE 4
JEE T REEXMAEYESFEER, BT B P R T BRI SR B T R .

5. R4

2R B VDRI N E AR B, A BT E R B e i AL UK LB, 38 3 AR e K 1 i
W2 NS E S5, BUE TE R 12 I E BB AT 1) AR O BRI OE AT 1) TARIRES, Al
BB 7RIS ACOK B S IR, SURSE T 18 I8 G ZEE R R R X — Ear s, i
SN £ T A S iz 1 X R A

2R E TAER, JFURFEERE IR T BT R I E, R YRR 2 VORI R i i
K AR R SRR AN A, K P&, RIS RG B A R B A Ve A MU A5 2 5, IR AE AR 18] 8RR s
WS RGBS R AR P AT LD EAT S 20 M s DTSR — 268 20V AR Ak A AL e e Al — SR AL R AT K S5 TEN LN T
I L B R NS AT PR 125 B AT R BROK T B B IR A, R R BRI R
B, B2 B /K R R R 73 B 7 A 1 2 PR AR =

TR B ARSI L, HoR ML AR A, 8 I 0 A VB AIE S 56 PR 1) S AR
BAT TR 1205k B R AA T 80 6 RMB, A% B K& Tl A=, MIn] i — 5 B
KM B N LA, kst — PR, BRIz Ah, B EIE ARG H/KER HAOKE . A5,
T AR TERE AN SRRy ] B S s T AR R, AEEE S T X X AR SR
i 3ze 3t X FR) 5% B AR DA A 9 R 7K 015 A A B 8 6 SR AR

E&mE
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